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We, Wolf Gxrsobop Benjamehk 
witsch, & Lithuanian aiiken, of 49a, 
Auguststrasse, Berlin, Won Bjloels, 
Bbnjamino wits oh, a Lettish oitisen, of 
5 9a» Marburgeretrasse, Berlin, and 
Hxllels HjLMmWj a Lettish oitken, of 
l2, Siegfriedstrasse, EFurnberg, aU in 
Germany, do hereby declare the nature 
of this invention and in what maimer tie 

10 same is to (be performed, to bo parties 
laxly desoribed and ascertained in and.Vy 
the following statement:— 

The present invention relates to son 
and planet wheel gearing fox oonoentrio 

15 shafts, e.g. for operating' the Cardan 
shaft of a motor vehicle from the con- 
centric driving shaft and also at different 
speeds with the possibility of reversal. 
In flun and planet gearings of this type 

20 it ib already known to transmit ths corre- 
sponding speed to the shaft which is to 
he driven by applying a brake to a por- 
tion of the gearing. It is naturally also 
known in gearings of this fryp* to 

25 transmit the speed 'of the driving shaft 
to the shaft to he driven by a suitable 
clutch in order to attain the maximum 
speed. 

The object of the present invention is 
80 to facilitate the construction of a gear- 
ing of this typo, which is principally 
intended for motor vehicles, as much as 
possible. Its object is also to enable 
the application of the brake to the corre- 
35 sponding part of the gearing and likewise 
also the transmission ox the speed 
directly from the driving shaft to the 
shaft to bo driven to (be effected from a 
single point, bo as to enable the desired 
40 speed to foe obtained or the shaft which 
is to be driven to be reversed as may bB 
I desired. 

The essential feature of the invention 
is that a pressure disc which' is mounted 
45 on the shaft to be driven exerts a pres- 
sure against the cuter rings "of teeth of 
' the ami end planet wheel gearing 
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between which plates are < provided, so 
that all the rings of teeth are pressed 
laterally against each other and can 50 
therefore be subjected to braking action 
as soon as the particular - pressure disc 
is moved. By this operation of the pres- 
sure disc to all. the. rings of teeth the * 
transmitting planet wheels and the gear 55 
wheels mounted on the shaft which is to 
be driven, but which act directly; on it, 
axe coupled directly, so that therefore 
direct transmission from the driving 
shaft to the shaft which is to be driven #0 
is secured. 

Further details of the invention will be 
found in the following description. 

-A constructional- awunule of the inven- 
tion is illustrated in the drawing in 05 
which t— 

figure 1 is a longitudinal section 
through- the entire gearing with an eleva- 
tion of the controlling or operating 
device. ?0 

figure 2 is a section through the shaft 
which is- to be driven with the discs for 
positioning the planet, wheels* 

Kgurell shows a portion of the con- 
trolling or operating device in nlan, % 7$ 

figures 4 and 5 snow in detail modi- 
fications of the means for applying a 
brake to the several gears* " 

figure 0 is a detail of the pressure disc. 

1 is the driving shaft, which is carried 80 
at its free end in a boring in the shaft 2 
which is to foe .driven. The sun and 
planet wheel gearing is jhoused in a 
closed casing 3. The gearing itself is 
of the usual well known construction, fiff 
that is to say, on the driving shaft 1 are 
keyed fast a number of gear wheels of 
different sizes, which drive rings of teeth 
'by planet wheels in such a wajr that when 
these rings of teeth are subjected to a 80 
braking action individually, the corre- 
sponding speed is transmitted to the shaft 
which is to The driven. Thus for example 
there is mounted first on the driving shaft 
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a comparatively small gear -wheel 4, 
which drives an intermediate wheel 5, 
the shaft 6 of which rotates freely in 
dines 7, 8 and 9. On the same shaft 6 
d is mounted a second gear wheel 10 which 
is rigidly connected to the gear wheel 6 
by the shaft 6, and on the periphery of 
the dist>8 7. 8 and 9 of the shaft % which 
is to (be driven are- mounted freely rotat- 

ifl ing rings of teeth 11 and 12 toothed inter- 
nally and which are provided with disc 
18 and 14 respectively which only move 
axially and always rotate conjointly with 
the rings of teeth. The intermediate 

15 wheel 6 gears into the ring of teeth 11. 
The gear wheel 10 on the shaft 8 gears 
into tbe jing oi teeth 12. . Ashowever 
both planet wheels are of different dia- 
meters, Jtibe- ring teeth 12 will he 

20 rotated more slowly than the ring oi 
teeth U f As 2o*g n* the rings of teeth 
IX and 12 can be rotated on the peri- 
pheries of. the <diBoa 7 V 8 and 9 no ttana- 
mifleibn to the shaft whifth ia to .he driven 

25 takes ^plaea. If on the -contrary one of 

, - the ringa of teefa H ox 13 he Ejected 
to A hrattbig action, the speed of rotation 
coreespflfladiqg to the ratio of transmission 
betwes*. the aings of, teeA 4, 5 f Hand 4, 

30 16j 12 respectively Vntt ha feanjgaiUed to 
. the -shaft which w to be driven, In the 
example shown the gearing for tha ring 
teeth 12 is £ae one ior lowest speed, 
that for the apg of <beth U ,<m the ether 

33 han^ifl.th^^a lor next.higher^oeed. 
In a similar manner there jb mounted on 
the driving Bhaft 1 another geav wheel 
15^ which is larger than the gear wheel 4 
and which gears* hy. mesas of an. i&ter- 

40 mediate wheal .1$ into .an- internally 
toothed' ring of teeth 17 which is lfoewttd 
" provided wath an.axiaJly movable diso 18. 
Because a larga gear wheel 15 is need 
here for driving pvrpoees. -the £peed of 

45 the- oi teeth 17 is still greater than 

> for the ring of teeth 11, so that therefore 
in this way three speeds can he obtained. 
She rings of. teeth 11, 12 and 17 may 
conveniently ran sot directly on the peri* 

50 pheries of the discs 7, S]9 and IJf but 
may run on rollers or balls 20 to as to 
present lose by tdsMtxet as nmch a* 
possible* 

In-order also to permit off reversal the 
55 gear wheel 10 not only genre into the ring 
• • of teeth 12, hut also into a sear wheel 21 
mounted Jcosely on the shaft* to Is driven 
2 and Jerminf? one pieoe with a disc 22. 
The rotation of the ring .of teeth 21, 
SO which,- ns has nkeady * been stated, ie 
driven by the gear wheel 10, is naturally 
' the reverse of that* of the internally, 
toothed ring of tetfh 1£. If therefore 
the disc 22 he eubj eoted to htfiking action 
66 wi^n l in the' ^oBiiae- direction that k 



to say reversal will be transmitted to the 
shaft 2 to be driven owing to tho fact 
that the gear wheel 10 now travels over \ 
the gear wheel 21 in the opposite direc- 
tion. 70 

$he present invention relates in com- 
parison therewith to a new construction 
for transmitting the full speed from the 
driving, -to the driven shaft and this appa- 
ratus ib constructed as follows ■ — 75 
. On the tubular outer end of the driven 
shaft 2 is mounted a disc 28/ which will . 
be hereinafter referred to as tho pressure 
disc and is acted upon by a spring, which 
bears on the one hand against the end of -80 
a baring in the pressure disc 23 and on* 
the ©the* hand ageinet -a- sleeve- 26 mov- 
able axially in the same disc 23. If 
therefore the -sleeve .25 ba.. moved in an 
axial direction {to the right in Figure 1) 86 
pressure w^ll be exerted through the 
medium of the spring,24.on the pressure 
disc 28 and the plates and the rings of 
.teeth jwill be pressed against each other. 
This pressing of the clutch plates against 9C 
the xmga cf teeth 17 and 11 takes place 
therefore by the pressure .disc 23 being 
moved toararde the right in Figure 1, so • 
that its periphery is brought into direct 
contact with the fleet plate -26, and presses 65 
this Jattex sideways, the pressure oi the 
plates which are Wrt^ with a slight 
amount of play baisag r transmitted to the * 
next plate 26* and the next Ting of teeth 
IX .This ring of teeth presses the plate 100 
26 11 against the In taca l annular, projec- 
tion 7^ which is.nxed to the disc 7. By 
this aidewav movement oi the pressure 
disc 22 towards the right consequently 
canoes twq rings of teftth with the plates IQR 
between them to be pressed together and 
consequently the whole gearing with the 
gear wheels 4 and 15 respectively of the 
driven shaft to he uoupled* fast together, 
to that the gear wkaels only act as elntoh 310 
members and the planet wheels which 
now no longer rotate on their axes carry 
the driven shaft with them at their own 
speed. It u naturally clear 'that when 
the pressure diso 23 in Fignre 1 ia moved 11f> 
towards the left and the pressure there- 
fore- ceases, that the transmission like- 
wise ceases. 

It is therefore advisable to further 
develop in a certain manner the means ISO 
ror producing this direct driving. Firstly 
to enable the axially adjustable pressure 
diSc 23 *whkh is -rncro&d loosely on the 
shaft to be driven to' partimpate in the 
rotation thereof, the duo 19 has screwed 126 
into it two or more screw bolts 27 which 
pass through Hie pressure disc 28 parallel 
to the driven shaft, and thereby compel . 
this' duo to tafce part in $he rotation of 
the . Cardan ' shaft-' On* the ends of 130 



the &crew boite.37 Amounted on pivots 
28 bell crank layers of which one arm 1 29 
bears against a collar 30 on the pressure 
disc 23 while the second awn 31 is pro- 

5 longed outwardly find rests, by its end 
on the smooth periphery of a profiled 
cam 32, Adjoining this smooth peri: 
phery there is provided in the. cam 32 
an inclined groove shown in the drawing. 

10 'When the cam begins to rotate to .the 
right in order to produce the direct driv- 
ing of the' driven shaft 2 no movement 
ol this pressure disc will take place in 
the first phase' of this movement notwith- 

13 standing the fact that the spring 24 acta 
upon the pressure disc 23 because on the 
one hand the cam 81 slides onwards on 
the smooth periphery of the am 82 and 
on the other hand the arm 29 bears 

20 against the inner trail of the pressure 
disc 23, and therefore any movement of 
ibis disc is- impossible. Jk. scion now;- 
ever as during the further movement to 
the right of the cam 32 the arm.31 »oves 

2o on in the inclined groove in the cam 32 
Ihe two arms 29, 31 which osoHlnte con- 
jointly around the bolts 28 are caused 
to move in such a m>y thai the arm 29 
moves away from the inner wall of the 

30 pressure due 23 ana now. ttiarefore per- 
mits -of the latter moving. As in the 
meantime, however the spring- 24- has 
become stressed in a comparatively high 
degree the pressure disc will now he 

»5 moved with comparatively great, force 
sideways towards the right and acts m 
a corresponding. meaanre '.on the plate 
disc so. that the corresponding rings of 
teeth are intensively pressed. 

40 Although the\clutch plates 26 above 
described ore in the position to apply a 
braking force to the rings of teeth of the 
different planet wheels, this can only be 
effected in conjunction with the* pressure 
i 44 disc 23 or by it and also only by -all 
the rings of teeth having the braking 
force applied to them- conjointly. In 
order to enable the-brahjng forca to be 
applied to the drgerent.ringe.of teeth of 

$0 the sun end planet -wheel gearing inde- 
pendently of each pthar, it is necessary 
therefore to provide means fox doing so 
fally described' hereafter. 'As" n&& 
already Sbeen stated above' each of the 

fa rings of teeth 11, -12, 17 is- provided 
with a separate disc like annular projec- 
tion I84 14 or 16. Each- of these annular 
projections lies on the one hand between 
one of the fixed rings 34,* 86 "aid! 36 

AO whioh are attached by screw holts 87 for 
example or in aay- other manner io the 
casing 8 and one of the 'movable -rings'SS. 
39 and 40, which are movable parallel 
to the longitudinal acris- of &o gearing. 

(J§ If for example, the *in£ S^iadSigwie 1 



be. moved towards the right ft* presses 
against one edge of the disc 22 and At 
the same time consequently presses the 
whole diao agaiast the fixed ring 34. The m ^ 
disc 22, which is connected to the revers- Hi 
ing gear, has therefore a brake applied 
to it with the result that reverse motion 
is transmitted .through the gearing to the 
driven Bhaft 2„ Q on the other hand 
the movable trring 88 Sn. figure 1 be •'?& 
moved towards the. left it presses the 
annular disc fized io ihe- ring 'of teeth 
12 against the fixed' ring 85 'aha therefore 
applies a. brake .to the ring" of teeth 12 
with the result that now the lowest for- 8U 
ward gear is tran emitted to the driven 
shaft. In a similar manner the move- 
ment of the movable ring 89 has the 
same effect as when -moved to the right 
in Figure 1 the annular disc. 12 pi the 
ring of teeth 11 has a braking force 
applied to it it being pressed against 
the* fixed .ring 85, while when' movement 
towards the left, takes, place the /ring of 
teeth 17 for the third forward Bpeed has ••90 
a mtdring force 'applied to .it by the 
annular disc 18 being pressed against the 
fixed ring 88. The movable ring 40 
finally is employed for the purpose of 
pressing the pressure disc 23 away from 
the dutch- nlatea 26 when movement 
toward the left takes* place. 

The axial movements of the above 
mentioned movable rings are produced by 
tension rods. or. tension tubes' and W 
according to cams which are arranged 
on a common operating shaft whioh can 
lbs mounted as a tube on the steering 
ahaft. 

41 for example is the* -steering shaft lftd 
of a motor oar which can be rotated by 
the hand, wheel .42- by 4&* driver of- tee 
vehicle. On this - steering -ahaft . 59 
mounted concentrically, an operating 
tube for the rotation of which a hand 110 
wheel 44 io likewise provided.- The 
rotation of this hand wheel may con- 
veniently take, place according to notched 
and also according to visible, signs or 
marks by. which' in particular the spaed -116 
corresponding to.* a. particular '.position 
can he ascertained.' Cams '49, 54 are 
provided on this operating tube 2or the 
different movable -rings 38, 89 respec- 
tively. Each, . of these* cams .consists of ISO 
two parts. As shows, iot instance, in 
section in Iftgure 1, the cam' 54 consists 
of an outer sleeve .45,. which" is -acted on 
by a spring 46 and an inner sleeve 47 
which is acted on by a spring 48 whioh l£fi 
latter 4 acts* in opposition to- -the action 
of the spring 4& oh the. correspondifig 
sleWe in such a way that the two parts 
-of the cam axe permanently pressed 

elastioally.''' In a: " similar 380 



•••284,363 



manner the other cams axe constructed 
also. In the cam 49 elides the pin of a 
two-armed lew 51 which oscillates 
about the shaft 60 and the lower arm* of 
5 which (52) is connected to the ends of 
two tension rods 53 which are connected 
at their other, ends to the movable ring 
88. By means of the oam 49 therefore 
this ring in Figure 1 can 'be moved. both 

10 to the ixght and to the left. The cam 
64 acts on a similar lever 56 oscillating 
on tH& shaft 65 and having; its lower end 
connected by the tubes 67 to the mov- 
able ring 89'. The tubes 67 slide on 

15 the sods 53. 

the movement of the movable ring 40 
takes place on the other hand by tension 
rods 58 which ban be acted on -by a 
pedal lever 60 oscillating on the bolt 59. 
' 20 This pedal is acted on on the one hand 
by a spring 61 and on the other bend is 
connected by the tension rod 62 to a bell 
crank lever 63 whioh is connected by a 
pin and slot- connection to the tension 

£5 rode 58. If therefore the pedal lever 
60 be depressed and brought into the 
position ehcvTn in IHgure 1 the ring 40 
-will first be moved by the parts described 
and consequently the pressure disc will 

30 be disconnected from the clutch plates 
. 26* This pedal lever 60 operates the 
-bell crank lever 68 and is connected by 
tension rods 64 to the back wheel brake 
of a motor vehicle so that when the pedal 

35 lever is depressed not only is the pres- 
sure disc 23 moved back and a braking 
force -applied to it at the same time but 
the wheal brakes .are also applied and 
the motor vehicle consequently checked 

40 in its progress. 

For this purpose it is also necessary 
of course to prevent any operation ox 
any of the buu end planet gears. Per 
this purpose the levere 61 and 66 by 

45 which the tension rods 58 and 67 are 
moved, 'ere prolonged outwards beyond 
the cams 49 and 54 and provided on their 
free ends with rollers 66 and 66. The 
pedal lover 60 is also- provided in the 

50 vicinity of the levers 51 and 66 with a 
two-armed levers 67 which has on its 
ends fiages like projections or dawB 68 
and 69 which in thaw turn have.bevelled 
off surfaces .on their ends (70). The 

56 recesses 71 formed by tihe daws 68 and 
69 are adapted to receive the rollers 65 
and 66 which are carried on the ends of 
the levers 51 and 58. If therefore a 
braking force has been applied to one 

60 of the sun and planet* gears by one of 
the corresponding movable rings 38 and 
SO, so as to transmit the corresponding 
speed to the driven ahaft the depression 
of the pedal lever 60 will cause the ttto- 

^65 armed lever 67 to. -^or.. swung aropid 



whereby the lever j>l or 66 which is 
forced, out of its normal position will nr&t \ 
strike against the corresponding inclined 
face 70 and be moved aside by it until 
it attains its neutral position by drop- -70 
pine; into one of the recesses 71, in which 
position the corresponding ring 38 or 39 
is also thrown out of operation that is 
to say all action on the corresponding 
sun and planet gear is rendered 75 
impossible. 

It follows from what has been said 
above therefore that on the depression 
of the pedal lever 60 all the parts of 
the gearing are returned to the neutral 80 
position, that is to say, that everything 
is thrown ont of operation, provided that 
previously any speed was transmitted to 
tlxe driven shaft, and everything is dis- 
connected, while at the same time the 85 
brake is applied to the iback wheels of 
the vehicle by means of the tension rods 
64 so- that not only is the motor cut ont 
but the two brakes,* the cardan and the 
hub brakes operated also. 90 

The action of the pedal lover. 60 may 
however be produced quite independently 
by the simple rotation of the adjusting 
wheel* For this purpose there is 
mounted on the operating tube a cam 72 95 
which is provided with a tappet 73 which 
lias in the path of the movement of the 
pedal lever 60 in such a way that -when 
the adjusting wheel fa adjusted in a 
osrt&in way xt acts on this pedal lever 100 
and depresses it, whereby the effect* 
mentioned are produced. 

Tn a ffiT^i lfty maun or to that adopted 
for the movable rings for. the sun and 
planet gearing the cam 32 is also ad- 105 
justed by a lever 76 oscillating about 
the bolt 74 by means of a cam 76. 

The elastic construction of the cam 49, 
64 is mainly used for the purpose of 
pressing the parte operated thereby, i.e. 110 
the movable rings elaetioally end yield- 
ingly against the ftTmnln-r discs of the 
outer rings of teeth and against the fixed 
rings. The same purpose oan however 
be attained in other ways e.g. by the 116 
means shown in Figures 4 and 6. Accord- 
ing to Figure 4 for example the fixed 
ring 85 is constructed at its upper peri- 
phery of roof shape in cross section, and 
the ring 18 feathered upon the ring of ISO 
teeth 11 is also correspondingly shaped 
so that when it is pressed against the 
fixed ring 35 Jby a the moyakle ring 89, 
which has likewise & bevelled off face 
on the corresponding edge, its bevelled 125 
edge' can _ also give to a scertain extent. 
This ability to give or yield can be still 
further increased by radial outs in the 
periphery of the sinx? 13. 
. The construction of these elastic parts ISO 



ft 



mey *lso be' cairied ■ «fc in^a'maiiaser 

85 consists of two parts 35Hm£ S5 U , 
between which' lia spr^e- 77, so that 

ft the parts 36 l and 86 u of the ring can be 
forced apart to a certain efcteat add- 
ing to the position of the lugs 78 fixed 

♦ to the •wall of tie casing. 0^. rest of 
the construction is lie • same^ aa that 

10 shown in Figure 4 but the interpose* 
springs 77 show that a gieftte amount 
of elastic pressnteJcaa'Se obtained. 

Having now particularly described and 
ascertained the nature, of our said lnyan- 

15 tion ani 'in what manner the same i* to 
be performed, we deolaxa that what we 
claim isi — 

1 A sun and planet gearing for con- 
centric shafts, in wHot one or other 

on speed is transmitted to the. shaft to be 
driven by applying a teaJring force to 
one or other of the said ^earm^^??^ 
tensed by the fact that plates (26) which 
ore mounted alongside the outer rings of 

25 teeth (11, 12, 17) of the Bn^jg 
wheel gearing and also mounted, loosely 
are pressed againet the outer xtoge of 
teeth of the sun and planet wheel geaar- 
ing by a press*** disc <#> mooted on 

30 the shaft ta be driven « ^7 ^ 
means all Sio rin« of teeth pressed 
o«a«i6t each, other when the pressure disc 
b question (23) is aaaally Jnoved Jot 
the purpose oi simultaneously applying 

36 a clutohinff force to .the dif erent sun 
and planet wheel gearinge and twit- 
ting through the medium of the pressure . 
«Kbc (28) the speed of the dnvang shaft 
(I) directly as the maximum speed to 

40 tbB driven shaft and therefore producing 
a direct connection* 

2. A sun and planet gearing according 
to Claim 1 characterised by the fact that 
in one of the parts of the eun and planet 

45 gearing which ob connected to tha dnven 
shaft there are mounted pins (3J) which 
pass through the presBure disc (23) 
Counted on the end of the geannff and 
are there provided with bell crank levers 

50 (29, 31) of which one arm (31) rests on 
& edge of a profiled oam (32) and the 
other arm (28) bears against the inner 
wall (30) of the pressure disc (23) tod 
-prevents any movement of the pressure 
N disc (23) controlled by^ring pressure 
and acted on by the axial movement of 
the cam (32) until the other arm (31) 
slips ofi the smooth periphery oi the cam 
(82) and enters a depression (32) therein 
fiO which permits the bell crank lever (29, 
31) to swing round and now c&ubb the 
pleasure diso (23) to la passed under the 
action of its spring W W?* 
clutch pkte (26) acting on the rings of 
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3> A sun and' planet gearing, accord- 
ing to OWm It characterised by tbefact 
Sit th^e^'ririgs of teeth (ft, 3*, 17) 
of the sun and* planet gearings arc- pro- 70 
vided witb brake discs (13, 14, 18) wfcch 
lie between and alongside fixed rings lo*. 
8p, 36) in the casing (3), with which m 
they can bo brought into contact by 
urially adjustable ringB (38, 39; 43), so 7o 
as' to* apply a 'braking force, as soon as 
the movable rings are moved thr&uffti 
tension reds (or tension tubes) (63, 07, 
68)-and through lew? by one of the 
"wtatt bam* (49, 76), mounted on ft 80 
sleeve (43) on the steering shaft (41). 

4. A sun and planet gearing accnrding 
to Claim 1 and 8 characterised by the 
fact that the cams (49, 54) of the speed 
controlling tube (43) are controlled by oo 
Bpringa in such a way that a yielding 
action is produced by the tension rods 
on the aarially movable rings for produc- 
ing a braking action on one or other ox 
the sun and planet gearings. DO 

5. A sun and planet gearing according 
to Claims 1, 3 and 4, characterised by 
the fact that a single brake pedal is 
provided near the driver's i seat which 
on the one hand moves through the V* 
medium of a system of levers and ten- 
sion rods an aarially movable ring (40} 
so as to move back ihe pressure disc (23) 
from ihe rings of teeth of the Bun and 
planet g©arin*a and thereby simultane- loo 
ouflly apply a braking f oree to the driven 

. shaft and also to apply through tension 
rods (64) a braking action to the back 
wheels of the motor vehicle and nnallv 
bv means of a oam lever (68. 69^ which lw> 
when the brake pedal is operated, is 
rotated, to so set back the tension levers 
which act on the movable rings (38, 89) 
for applying the brakes to the rings of 
t«eth oi the various sun and planet gear- lit' 
inga, tbat ihe application of the brake in 
the case of the various sua and planet 
gearings and consequently any simul- 
taneous transmission of power to the 
shaft to (be driven ceaaa* and the brakes lift 
applied to the motor vehicle at the same 
time i 

6. A sun and planet gearing aecprding 
to Claims 1 and 6, characterised Sry the 
fact that there is mounted on the speed 
controlling tube (48) a diso with lateral 
came (78) which in a certain position 
automatically depresses the brake pedal 
(60) so that all lie effects brought about , 
by the brake pedal can be brought about i<*o 
solely by these oama without operation 
by means of the foot, _ , , 

' *T. A modification of the sun and planet 
glaring according to Claims 1 and 3 
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ciaractacis^i "by 1ke r fa<jtiha# instead of 
the ring* (84. 8fr, 86) mowteil. $e*tr .la- 
the, casing (3) either spring' rings (* efi 
"Figure 5) are employed which are. con- 
b-tracted to more dastically in- an axial 
direction, -or that the eadally movable 
brake tinge (SI?, 89) and 4e brake discs 
(13, 18) of the "sun and' planet gearing 
are made elastic at' their edges (see 
and not only intensify the 
action of the brake on the different gears 
but are also made elastic to enable simple 
cams without spring action (as are, the 



dams 49," Sty 'to be .used xm the apeed 
(ymtroUing* tube if necessary, . lb 

8, The variable speed, gear substan- 
tially as. hereinbefore described -with 
reference to the accompanying drawings. 

Dated this 80th day of September, 1,924.- 

HASELTINE, LAKE & Co., 20 
28*, Southampton Buildings, London, 
England, and 
16, Park* Row. New York, H.y, 
U.S.A., 

Agents for. the- Applicants. 35 
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